The relationship between t/13 and 7/6 T-cell lineages was studied in rats using RT-PCR 
INTRODUCTION
In all vertebrate species examined, T-cells can be subdivided into "ct/lY' and "7/6" subclasses based on the expression of TCR heterodimers encoded by distinct rearranging loci. Although some overlap in function and specificity between the two subsets have been reported, major differences in TCR structure, repertoire diversity and anatomical location indicate distinct functions of both subsets within the immune system. In humans and rodents, 7/ T-cells appear first in ontogeny but are rapidly overtaken in number by the major population of ct/[ T-cells (Havran and Allison, 1988; Itohara et al., 1989; Lawetzky et al., 1990; Ktihnlein et al., 1995) . Both c/ and //6 T-cells are mainly produced in the thymus, although extrathymic maturation of both subsets is also observed in athymic mice and rats (Htinig, 1983; Matis et al., 1987; Htinig et al., 1989; Lake et al., 1991) .
Most of the currently available data on the lineage relationship of /l and /6 T-cells are derived from the mouse model, where genetic and serologic tools are most advanced (for recent reviews, see Fehling and von Boehmer 1997; Kang and Raulet 1997;  Robey and Fowlkes 1998) . There is general consensus in this system that precursors for both T-cell subsets are present within the early "triple negative" (TN) thymocyte population that lacks surface expression of CD4, CD8 and TCR molecules (Fowlkes et al., 1985; Scollay et al., 1988) , and that lineage separation occurs before progression to the CD4,8 "double positive" (DP) compartment, where /chain transcription is terminated (Wilson et al., 1994 (Wilson et al., , 1996 and most delta loci are deleted as a result of c rearrangements (Chien et al., 1987; Malissen et al., 1992) . Although the potential of phenotypically defined "late" subsets of mouse TN thymocytes to generate both T-cell subsets in vitro (Petrie et al., 1992, God- frey et al., 1993 ) and ]n vivo (Petrie et al., 1992) (Saito et al., 1984 , Garman et al., 1986 , Livac et al., 1995 , Nakajima et al., 1995 , but these are depleted of in-frame joins, presumably as a result of ,/6 divergence (Dudley et al., 1995; Kang et al., 1995; Livac, et al., 1995) ; and conversely, rearrangements were observed in /6 T-cells and thymocytes, although the reported selection for in-frame joins (Dudley et al., 1994 (Dudley et al., , 1995 Burtrum et al., 1996) is controversial (Vicari et al., 1996) . This latter issue is of particular interest because an overrepresentation of in-frame [ rearrangements would suggest that even after " selection", that is the rapid numerical expansion initiated in late TN thymocytes containing productive TCR 13 rearrangements (Mombaerts et al., 1992; Shinkai et al., 1992; Mallick et al., 1993) and an invariant pTCR chain (Fehling et al., 1995) before entry into the DP subset, the dual potential for lineage decision is maintained.
Nothing is known about the relationship between t/l and //6 T-cell lineages in rats. Earlier work from our laboratory has indicated similarities between mice and rats in the ontogenetic appearance of the two subsets in the periphery (Lawetzky et al., 1990) , and in the generation of dendritic epidermal T-cells bearing a highly conserved canonical ,/6 TCR (Ktihnlein et al., 1996) . Differences exist, however, regarding /6
T-cell representation in the gut, and the predominance of CD8t/ expression on peripheral rat, but not mouse //6 T-cells (Ktihnlein et al., 1994 (Ktihnlein, et al., 1994) . As in other species, the two TCR isoforms are expressed in a mutually exclusive fashion on peripheral T-cells and thymocytes (Ktihnlein et al., 1994 As in other species, rat intrathymic t/[ T-cell development procedes from a TN, that is TCR and coreceptor-negative, via an iSP, in this case CD4-8 + , to the DP CD4+8 + stage, from which mature CD4 and CD8 T-cells are selected.
Although the distinct maturational stages within the TN subset defined in mice (Godfrey et al., 1993) cannot be phenotypically identified in rats, the selective expression of the CD53 cell surface antigen on TN and on the mature thymocyte subsets allows purification of rat iCD8SP thymocytes by depletion of all other subsets with CD53-and CD4-specific mAb . These transitional iCD8SP thymocytes are cycling cells (Fig. 3A) . Since (Wilson et al., 1994 (Wilson et al., , 1996 (Wilson and MacDonald, 1998) raises the possibility that a lack of pTCR-driven numeric expansion outside the thymus reduces the contribution of i.c. TCRI3
+ precursors to the //6 lineage.
Finally, T-cell precursors may rearrange Tcrb at a lower frequency outside than inside the thymus. In order to distinguish between these possiblities, it will be of interest to see the impact of pToc deficiency on extrathymic T-cell development, including i.c. TCR 3-expression in the 3'/6 lineage.
The expression of TCR protein in 1/7 rat ?/6 T-cells raises the possibility that "mixed lineage" TCR heterodimers are formed. Interestingly, expression of a functional 3P/ TCR recognized by the TCR3-specific mAb R73 has been observed in a chemically induced rat thymic lymphoma (Kinebuchi et al., 1997) . Among normal //6 T-cells, cell surface expression of this mixed TCR is, however, very rare or absent (Ktihnlein et al., 1994 
Immunofluorescence and Flow Cytometry
Three-color analysis of cell-surface expression of TCR, CD4, and CD8 in developing thymocytes was performed as previously described (Itano et al., 1996) 
RNAse Protection Analysis
Isolation of cytoplasmic RNA and RNase protection assays were performed as previously described (Park et al., 1993) . A cDNA clone encoding TCR 7 from the AO rat strain was kindly provided by A. Neil Barclay (Oxford, UK) (Morris et al., 1988 (Smith et al., 1991) (2) The PCR reaction mixture contained tl cDNA, 10 tM of each primer, 100 tM of each dNTP in Taq Polymerase buffer (50 mM KC1, 10 mM Tris-HC1, pH 9, 1.5 mM MgC12, 0.1% Triton X-100). The samples were overlaid with mineral oil (Sigma), heated to 94C for 5 min before adding U Taq DNA poly-merase (MBI Fermentas) and subjected to 30 amplification cycles of min at 94C for denaturing, min at 56C for annealing, and min, 10 sec at 72C for elongation. The last cycle was followed by a 10-min elongation at 72C.
